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In the title compound, [Fe(C 5 H5)(Ci 7 H 16 N0 4 )], the 0=C- 
C=C— N mean plane is twisted with respect to the mean 
planes of the benzene and substituted cyclopentadienyl rings 
by 44.2 (2) and 13.8 (3)°, respectively. Furthermore, the 
0=C— C=C— N mean plane and the 0=C— O(ester) plane 
make a dihedral angle of 55.5 (6)°. Consistent with this large 
dihedral angle, the linking C— C bond [1.507 (6) A] does not 
show any (delocalized) double-bond character. 

Related literature 

For background to the use of enaminones and enamine esters 
in coordination chemistry, supramolecular chemistry and 
organometallic chemistry, see: Prokop et al. (2001); Elassar & 
El-Khair (2003); Kascheres (2003); Shi et al. (2004, 2006, 
2008). For related structures, see: Prokop et al. (2001). 



OH 




Monoclinic, P2^/c 
a = 15.398 (2) A 
b = 11.5131 (15) A 
c = 10.9413 (11) A 
P = 95.43 (2)° 
V = 1931.0 (4) A 3 

Data collection 

Enraf-Nonius CAD-4 
diffractometer 

Absorption correction: \j/ scan 
(North et al, 1968) 
7U, = 0.821, T max = 0.902 

3787 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.061 

wR(F 2 ) = 0.172 

S = 1.08 

3787 reflections 



Mo Ka radiation 
p = 0.81 mm~' 
T = 295 K 

0.24 x 0.21 x 0.12 mm 



3787 independent reflections 
2461 reflections with / > 2a(I) 
3 standard reflections every 200 
reflections 

intensity decay: none 



237 parameters 

H-atom parameters constrained 
A/w = 0.58 e A~ 3 
Ap mi „ = -0.86 e A~ 3 



Experimental 

Crystal data 
[Fe(C 5 H 5 )(C av H 16 N0 4 )] 



Data collection: CAD-4 Software (Enraf-Nonius, 1989); cell 
refinement: CAD-4 Software; data reduction: XCAD4 (Harms & 
Wocadlo, 1995); program(s) used to solve structure: SIR2004 (Burla 
et al., 2005); program(s) used to refine structure: SHELXTL (Shel- 
drick, 2008); molecular graphics: PLATON (Spek, 2009) and WinGX 
(Farrugia, 1999); software used to prepare material for publication: 
publCIF (Westrip, 2010). 

The authors thank the Natural Science Foundation of China 
(No. 20572091) and Natural Science Foundation of Jiangsu 
Province (No. 05KJB150151) for financial support of this 
work. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: FJ2460). 
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Comment 

Recently enaminones and related compounds have been used as ligands in coordination chemistry and have been extensively 
used as versatile synthetic intermediates that combine the ambident nucleophilicity of enamines with the ambident electro- 
philicity of enones for the preparation of a variety of heterocyclic systems including some natural products and analogues 
(Elassar & El-Khair, 2003; Kascheres, 2003). 

It has been shown that primay amines, ArNH2, react smoothly with P-diketones, ArCOCH 2 COR, to give enaminones, 

ArCOCH= C(NHAr)7?, in good yields (Shi et ah, 2004). As part of an ongoing investigation of the chemistry of ferro- 
cenyl enaminones and related compounds (Shi et ai, 2006), the title compound, (C5H5)FeC5H4COCH=C(NHC6H4-4- 
OH)C0 2 CH 2 CH 3 , has been synthesized via the reaction of 4-aminophenol with (C5H5)FeC5H 4 COCH 2 COC0 2 CH 2 CH3 
and structurally characterized. 

As noted in the compounds previously reported, the 0= C-C=C-N moiety is planar and the bond lengths indicate 
electron derealization (Shi et ah, 2004). The 0=C-C=C-N plane is twisted with respect to the benzene and substituted 
cyclopentadienyl rings by 44.2 (2) and 13.8 (3)° whereas the values in an analogous compound are 38.2 (2) and 2.5 (2)° 
(Prokop et ah, 2001). Furthermore, the 0=C-C=C-N plane and the 0= C-0 plane make a dihedral angle of 55.5 (6)° 
which is greater than that (48.1 (4)°) of the analogous compound. Consistent with the large dihedral angle between the 
0=C-C=C-N plane and ester group, the C13-C14 bond, is typical of a single bond (C sp 2-C sp 2), and therefore indicates 
that the ester group is not involved in the conjugation of the 0=C-C=C-N moiety. Similarly, the C10-C11 bond suggests 
that the substituted cyclopentadienyl ring is not involved in the conjugation of the 0= C-C=C-N moiety (Shi et ah, 2006). 

Experimental 

A mixture of ethyl 4-ferrocenyl-2, 4-dioxobutanate (1 .3 g, 4 mmol) and 4-aminophenol (0.43 g, 4 mmol) in 20 ml of absolute 
ethanol was refluxed for 18 h. After removal of the solvent, the residue was purified by chromatography on silica gel 
using diethyl ether and dichloromethane (v/v, 1:10) as an eluant to give the title compound as a purple-red solid (m.p. 
412.25-413.65 K, yield 62%). Analysis calculated for C 2 2H 2 iFeN0 4 : C 63.03, H 5.05, N 3.34%; found: C 63.12, H 5.27, 

N 3.31%. IR (KBr): 3401 (m, HO), 3078 (m, HN),1706 (s, 0=C), 1592 and 1562 (vs, s, 0=C and C=C) cm" 1 . UV (l max , 

(ex 10 4 ), in DMF): 290 (1.90, 5-band), 420 (1.37, AT-band), 574 (0.03, C^-band) ! H NMR (600 MHz, CDC1 3 , p.p.m.): 5 
11.52 (s, HN), 6.88-6.90, 6.79-6.81 (d, d, 2H, 2H, C 6 H 4 ), 5.94 (s, 1H, HC), 4.83, 4.52 (s, s, 2H, 2H, C 5 H 4 ), 4.23 (s, 5H, 
C5H5), 4.17-4.20 (q, 2H, OCH 2 ), 1.10-1.13 (t, 3H, CH 3 ). 
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Refinement 

All H atoms were placed at geometrically idealized positions and subsequently treated as riding atoms at 295 K, with C-H 
= 0.93 (aryl and alkenyl), 0.96 (CH 3 ), 0.97 (CH 2 ), N-H = 0.86 A, or O-H = 0.82A and t/ iso (H) values of 1.2£/ eq (C, N) 
or 1.5C/ eq (C meth yi, O). 



Figures 




Fig. 1. The molecular structure of the title compound, showing the atom-labelling scheme. 
Displacement ellipsoids are drawn at the 30% probability level. 



Ethyl (Z)-4-ferrocenyl-2-(4-hydroxyanilino)-4-oxobutenoate 



Crystal data 

[Fe(C 5 H 5 )(C 17 H 16 N0 4 )] 
M r = 419.25 
Monoclinic, P2\lc 
a = 15.398 (2) A 
b= 11.5131 (15) A 
c = 10.9413 (11) A 
(3 = 95.43 (2)° 

V= 1931.0 (4) A 3 
Z=4 



^(000) = 872 

D x = 1.442 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 25 reflections 

6 = 9-15° 

|i = 0.81 mnT 1 
7=295 K 
Prism, dark-red 
0.24x0.21 x 0.12 mm 



Data collection 



Enraf-Nonius CAD-4 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

co/20 scans 

Absorption correction: v|/ scan 
(North etal, 1968) 
7 min = 0.821, 7 max = 0.902 
3787 measured reflections 
3787 independent reflections 



246 1 reflections with / > 2a(I) 
Rint = 0.000 

Qmax = 26.0°, 0 m j n =1.3° 

A = -18-»18 
yt = 0^14 

;=o-»i3 

3 standard reflections every 200 reflections 
intensity decay: none 



Refinement 



Refinement on F 



Least-squares matrix: full 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
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R[F 2 > 20(^)1 = 0.061 

wR(F 2 ) = 0.172 

5= 1.08 

3787 reflections 
237 parameters 
0 restraints 



Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (F 0 2 ) + (0.0754P) 2 + 1.4205P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.001 

Apmax = 0.58 e A~ 3 
Apmin = -0.86 e A -3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement ofF 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 





X 


y 


z 


JJ- *IJJ 


CI 


1.1956 (4) 


0.6697 (5) 


0.7793 (6) 


0.0691 (18) 


HI 


1.2219 


0.6929 


0.8554 


0.083* 


C2 


1.1223 (4) 


0.5950 (4) 


0.7610(5) 


0.0525 (14) 


H2 


1.0920 


0.5600 


0.8208 


0.063* 


C3 


1.1049 (3) 


0.5853 (4) 


0.6308 (5) 


0.047 


H3 


1.0600 


0.5425 


0.5896 


0.056* 


C4 


1.1659 (4) 


0.6499 (5) 


0.5765 (5) 


0.0557 (14) 


H4 


1.1687 


0.6568 


0.4923 


0.067* 


C5 


1.2226 (4) 


0.7033 (5) 


0.6658 (6) 


0.0630 (16) 


H5 


1.2692 


0.7518 


0.6527 


0.076* 


C6 


1.0226 (3) 


0.8596 (4) 


0.5648 (4) 


0.0393 (11) 


H6 


1.0145 


0.8506 


0.4801 


0.047* 


C7 


1.0875 (3) 


0.9262 (4) 


0.6291 (5) 


0.0447 (12) 


H7 


1.1294 


0.9700 


0.5941 


0.054* 


C8 


1.0791 (3) 


0.9163 (4) 


0.7561 (4) 


0.0375 (11) 


H8 


1.1144 


0.9519 


0.8189 


0.045* 


C9 


1.0067 (3) 


0.8421 (4) 


0.7710 (4) 


0.0342 (10) 


H9 


0.9863 


0.8197 


0.8448 


0.041* 


C10 


0.9715 (3) 


0.8086 (4) 


0.6503 (4) 


0.0331 (10) 


Cll 


0.8947 (3) 


0.7331 (4) 


0.6156(4) 


0.0321 (10) 


C12 


0.8355 (3) 


0.7087 (4) 


0.7078 (4) 


0.0349 (10) 


H12 


0.8489 


0.7360 


0.7874 


0.042* 


C13 


0.7605 (3) 


0.6466 (4) 


0.6807 (4) 


0.0345 (10) 


C14 


0.6966 (3) 


0.6412 (4) 


0.7768 (5) 


0.0410(11) 
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C20 0.028 (2) 0.040(3) 0.081 (4) -0.003 (2) 0.001 (3) -0.009 (3) 

C21 0.034 (3) 0.052 (3) 0.049 (3) -0.007 (2) -0.004 (2) -0.001 (3) 

C22 0.040 (3) 0.048 (3) 0.049 (3) -0.009(2) 0.010 (2) -0.004 (2) 

Fel 0.0290 (3) 0.0303 (3) 0.0369 (4) -0.0022 (3) 0.0051 (2) -0.0034 (3) 

Nl 0.036 (2) 0.052 (3) 0.042 (2) -0.0086 (19) 0.0096 (18) -0.0059(19) 

01 0.0419 (19) 0.062 (2) 0.0332 (18) -0.0151 (17) 0.0043 (14) -0.0024 (16) 

02 0.0313 (19) 0.078 (3) 0.074 (3) 0.0073 (19) 0.0108 (18) -0.011 (2) 

03 0.049 (2) 0.060 (2) 0.057 (2) 0.0072 (18) 0.0193 (18) 0.0076 (19) 

04 0.053 (2) 0.050 (2) 0.091 (3) -0.017(2) -0.010 (2) -0.003 (2) 
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